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a plurality of ranks of different priorities whereby when
a given one of the ranks is selected, the generation of a
voice warning is inhibited even if a specified condition
is detected in any one of the items belonging to the rank

or ranks lower in priority than the selected rank.

4 Claims, 4 Drawing Figures
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1
VOICE WARNING SYSTEM FOR VEHICLES

BACKGROUND OF THE INVENTION

The present invention relates to a voice warning
system for vehicles which is so designed that when a
specified or critical condition is detected in any one of
a plurality of items of a vehicle which are to be de-
tected, the detected specified condition is warned by a
predetermined voice.

A voice warning system for vehicles is known in the
art in which when the occurrence of a specified condi-
tion is detected in at least one of a plurality of items of
a vehicle which are to be detected, a warning of the
specified or critical condition is given in the form of a
predetermined voice or spoken words.

However, this type of known system 1s disadvanta-
geous in that the plurality of items to be detected in-
clude those items which are high in importance and
others which are low in importance and the driver will
feel annoyed with the warning by voice of a specified
condition in any of those items which are low 1n impor-
tance.

SUMMARY OF THE INVENTION

With a view to overcoming the foregoing deficiency
in the prior art, it is the object of the present invention
to provide an improved voice warning system for vehi-
cles in which when the voice warning is inhibited by an
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external operation with respect to any of a plurality of 3U

items to be detected, even if the associated sensor de-
tects the occurrence of a specified or critical condition
in the inhibited item, the voice warning of the specified
condition is prevented, thus selectively inhibiting the
voice warning with respect to the items 1n accordance
with the desire of the vehicle occupants. |

BRIEF DESCRIPTION OF THE DRAWING.S'_ |

FIG. 1 is a block diagram showing the overall con-
struction of an embodiment of the present invention.

FIG. 2 shows the construction of the actuating part
of the level switch shown 1n FIG. 1.

FIG. 3 is a computing flow chart showing the compu-
tational operations of a subroutine for the computing
circuit shown in FIG. 1.

FIG. 4 is a flow chart showing the interrupt process
performed in response to the interruption signal from
the encoder shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will now be described in
greater detail with reference to the illustrated embodi-
ment. FIG. 1 is a block diagram showing the overall
construction of the embodiment of the invention. In the
Figure, numeral 1 designates a group of sensors for
respectively monitoring the condition of the brake sys-
tem, the engine section, . . ., the fuel level, etc., so that
when a specified or critical condition (a malfunction or
abnormal condition) is detected, a signal indicative of
the specified condition is generated. Numeral 2 desig-
nates an encoder whereby when a specified condition
detection signal is generated from the sensor group 1, a
code signal indicative of the item causing the specitfied
condition detection signal and an interruption stgnal are
generated. Numeral 3 designates a level switch forming
command means for generating a command signal to
inhibit the voice warning with respect to selected ones
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of the items even if a specified condition is detected in
any one of the selected items.

Numeral 4 designates a voice data ROM having pre-
liminarily stored therein the necessary voice data such
that the predetermined corresponding voice 1S gener-
ated when a specified condition is detected by the sen-
sor group 1. Numeral 5 designates a computing circuit
including a microcomputer and forming control means
responsive to the code signal and the interruption signal
from the encoder 2 and the command signal from the
level switch 3 whereby whether a voice warning is to
be given is determined and when the decision 1s affirma-
tive the corresponding voice data is read from the ROM
4 to generate a voice signal. The computing circuit 3
performs the required control computational operations
for sensors and control circuits which are not shown in
addition to the computational operations for the previ-
ously mentioned voice warning purposes.

Numeral 6 designates a speaker, 7 a power supply
switch for operating the speaker 6, 8 a power source,
and 9 a switch responsive to the signal from the comput-
ing circuit 5 to forcibly operate the speaker 6.

Next, the actuating part of the level switch 3 shown
in FIG. 2 will be described. In the Figure, numeral 34
designates a sliding terminal operable by an operator for
selectively inhibiting the voice warning with respect to
the respective ranks. When the sliding terminal 3a is
moved to a position OFF, the power supply switch 7 is
opened and a command is generated and applied to the
circuit 5 to inhibit the voice warning with respect to
ranks 1to 4, and when it is moved to a position 1, a
command is generated and applied to the circuit 3 to
inhibit the voice warning with respect to the ranks 2 to
4. When the sliding terminal 3z is moved to a position 2,
a command is generated and applied to the circuit 5 to
inhibit the voice warning with respect to the ranks 3 and
4, and a command to inhibit the voice warning with
respect to the rank 4 is generated and applied to the
circuit 5 when the sliding terminal 3¢ 1s moved to a
position 3. When the sliding terminal 3¢ 1s moved to a
position 4, a command is generated and applied to the
circuit 5 to permit the voice warning with respect to ail
the ranks. It is to be noted that the power supply switch
7 is closed whent the sliding terminal 3a is moved to the
positions 1, 2, 3 and 4.

The detailed classification of the items to be detected
in accordance with the above-mentioned ranks is as
foliows.

The rank O ... malfunctions, etc., in the brake system,
the engine section and the lamps.

The rank 1...low remaining fuel level, low engine oil
level, tire pressure drop below normal, etc.

The rank 2. .. lights left on forgetfully, fastening of seat
belts, etc.

The rank 3 ... low washing liquid level, open doors,
etc.

The rank 4 . .
switches, etc.

. condition of various controlling

It should be noted here that the voice warning is
forcibly provided with respect to the rank O items irre-
spective of the position of the sliding terminal 3a. As a
result, the smaller the indicator number of the rank i1s,
the higher the priority of the rank becomes.

With the construction described above, the operation
of the embodiment will now be described with refer-
ence to the computing flow charts shown in FIGS. 3
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and 4. The computing flow chart of FIG. 3 shows the

computational operations of a subroutine which is exe-
cuted within the computing circuit 5 each time a prede-
termined time elapses, and the flow chart of FIG. 4
shows the interruption process performed in response to

the interruption signal from the encoder 2.
When an automobile equipped with the units 1 to 8 of
FIG. 1 comes into operation, the computing circuit 3

executes the subroutine of FIG. 3 at predetermined
intervals. More specifically, the computational opera-
tions are performed so that the decision of a step 100
results in “YES” and the control is transferred to a step
114 setting a rank data R to 3.

Thereafter, when any one of the sensors in the sensor
group 1 detects a specified condition and generates a
specified condition detection signal, the encoder 2 gen-
erates a location signal corresponding to the generation
of the specified condition detection signal and an inter-
ruption signal. In response to the generation of the inter-
ruption signal, the computing circuit S interrupts the
computational processing that is in progress and the
interrupt computational operations shown in FI1G. 4 are
started by a start step 201. Then, the control is trans-
ferred to a step 202 which in turn inputs the code data
from the encoder 2 and the control is transferred to a
step 203 which in turn determines whether the rank data
Rgw corresponding to the inputted code data (one
preliminarily assigned to one of the ranks O to 4 inn corre-
spondence with the code data) is greater than the previ-
ously stored rank data R. In this case, if the rank data R
has been set to 5 by the step 114 of the subroutine, the
decision of the step 203 results in “NO (N)” and the
control is transferred to a step 204 which 1n turn stores
the code data. The following steps 205 to 213 determine
the value of the rank data R in accordance with the rank
data Ryew. The control is then transferred to a return
step 214 from which the control is returned to the previ-
ously interrupted computational processing.

When one of the values 0 to 4 corresponding to the
rank data R has been determined so that the control 1s
returned to the subroutine of FIG. 3, the decision of the
step 100 results in “NO” so that the control 1s trans-
ferred to a step 101 and a stored data RH is set to the
value of the rank data R and then stored. The control 1s
then transferred to a step 102 so that a desired number
of times or frequency of voice warning corresponding
to the value of the rank data R is set in a frequency data
I or counter means (the higher the priority of the rank
is, the greater the frequency of voice warning becomes).
Then, the control is transferred to a step 103 so that a
command data L corresponding to the position of the
sliding terminal 3a is read from the level switch 3. Then,
the control is transferred to a step 104 which in turn
determines whether the rank data R is O or the highest
priority rank. If it is the rank O, the control is transferred
to a step 105 so that the switch 9 is forcibly closed and
an “ON” command is generated to operate the speaker
6 irrespective of the ON-OFF condition of the switch 7.
If it is not the rank O, the control is transferred to a step
106 and an “OFF” command is generated to open the
switch 9. Then, the control is transferred to a step 107
so that the stored rank data RH and the command data
L are compared. If it is determined that the command
data L is greater than the stored rank data RH, that is,
the rank corresponding to the detected specified condi-
tion is higher (in priority) than the selected rank, the
decision of the step 107 now results in “NO” and the
control is transferred to a step 108, thus reading the
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location of specified condition indicative data corre-
sponding to the frequency data I and the stored data RH
or the data stored by the step 204. Then, the control 1s
transferred to a step 109 so that the voice data corre-
sponding to the data read is successively read from the
voice data ROM 4 and the corresponding voice signal 1s

then applied to the speaker 6.
Then, the control is transferred to a step 110 so that

after the expiration of a predetermined wait period for
the next voice warning, the control is transferred to a
step 111 and the frequency data I is decreased by 1. The
control is then transferred to a step 112 which deter-
mines whether the rank data R is equal to the stored
data RH. If the rank data R has not been changed by the
interruption routine, the rank data R is equal to the
stored data RH and thus the decision of the step 112
results in “YES”. Thus, the control is transferred to a
step 113 which in turn determines whether the fre-
quency data I of the counter means is zero. If the fre-
quency data I has any value, the decision of the step 113
results in “NO” and the control is returned to the step
103. Thereafter, the computing operations of the steps
including from the step 103 to the step 113 are per-
formed repeatedly and the speaker 6 generates a warn-
ing voice corresponding to the detected specified condi-
tion each time the predetermined time expires. When
the frequency data I is reduced to zero, the decision of
the step 113 results in “YES” so that the control 1s
transferred to the step 114 and the rank data R 1s set to
5, thus transferring the control to a step 113.

With the above-described generation of warning
voice, if the sliding terminal 3a is moved to the position
OFF when the rank of the detected specified condition
is other than zero, the power supply switch 7 is opened
and the generation of the warning voice is stopped. On
the contrary, if the rank of the detected specified condi-
tion is zero, the switch 9 stays closed and thus the warn-
ing voice is forcibly generated.

On the other hand, when the control is transferred to
the step 107 of the subroutine in FIG. 3 so that the step
107 determines that the stored data RH is greater than
the command data L, that is, when it is determined that
the rank of the detected specified condition is lower in
priority than the selected rank, the decision of the step
107 results in “YES” and the control is transferred to
the step 110. Thus, no voice warning is given.

If, prior to the transfer of the control to the step 112
of the subroutine, another specified condition 1s de-
tected so that the rank data R is changed by the inter-
ruption routine, the decision of the step 112 results in
“NO” so that the control is returned to the step 101 and
the computational operations on the rank data R are
performed again.

While, in the embodiment described above, the com-
mand means comprises the level switch 3 for selecting
any one of the ranks 1 to 4, it is possible to use a selector
switch which inhibits the voice warning with respect to
only particular one of the ranks or a switch which al-
lows the voice warning with respect to any particular
one of the ranks and inhibits the voice warning with
respect to the remainder.

Further, while, the control means comprises the com-
puting circuit 5 for performing the computational oper-
ations to inhibit the voice warning in accordance with
the rank determination, it is possible to design so that in
response to the command from the command means the
reception of the specified condition detection signals
from the sensors for the inhibited items is prevented. In
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this case, the invention is not intended to be limited to
the computational operations by means of software and
it is possible to perform the operations by means of hard
logic using electronic circuitry.

It will thus be seen from the foregoing description
that in accordance with the present invention, a voice
warning system for vehicles including a plurality of
sensors each adapted to detect the condition of one of a
plurality of items to be detected and means responsive
to the detection of a specified condition by any one of
the sensors to give a voice warning of the specified
condition, further comprises command means respon-
sive to an external operation to generate a command to
inhibit the voice warning in response to the detection of
a specified condition by any one of the sensors associ-
ated with particular ones of the items, and control
means for inhibiting the generation of the voice corre-
sponding to the specified condition detected by any one
of the sensors for the items inhibited by the command
from the command means, and thus the system of this
invention has a great advantage that the voice warning
with respect to the items to be detected can be selec-
tively inhibited in response to the external operation by
the vehicle occupant.

We claim:

1. A voice warning system for vehicles comprising:

a plurality of sensors each of which detects a speci-

fied condition of one of a plurality of items of a
vehicle which are to be detected and generates a
detection signal; -
encoder means responsive to said detection signal to
generate a code signal indicative of corresponding
one of said items and an interruption operation
command signal; | |
voice generating means including means storing
warning voice data corresponding to each of said
items to be detected to generate a warning voice;
externally-operated command means for establishing
a plurality of ranks of different priorities to classify
said items correspondingly and selecting one of
said ranks to inhibit said voice generating means
from generating warning voices corresponding to
particular one or more of said ranks; and
computing means responsive to said encoder means
and said externally-operated means to control said
voice generating means to inhibit the generation of
warning voices corresponding to one or more of
said ranks lower in priority than said selected rank,
said computing means including first memory
means responsive to said interruption operation
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command signal and said code signal to store said
code signal, means for determining one of said
ranks corresponding to said code signal, second
memory means for storing said determined rank,
comparing means for comparing said stored rank
with said rank selected by said externally-operated
command means to cause said voice generating
means to generate a warning voice when said
stored rank is not lower in priority than said se-
lected rank, and counter means whereby after the
generation of said warning voice a code signal
corresponding to another higher-priority one of
said ranks is read from said first memory means to
cause the generation of another warning voice.

2. A system according to claim 1, wherein said exter-
nally-operated command means comprises rank select-
ing switch means for establishing a plurality of ranks of
different priorities to classify said items to be detected

correspondingly to inhibit the generation of warning

voices corresponding to a selected one of said ranks and
lower-priority one or ones of said ranks.

3. A system according to claim 1 or 2, further com-
prising means responsive to said encoder means to cause
the generation of a warning voice corresponding to a
specified condition detected by each said sensor irre-
spective of a command from said externally-operated
command means.

4. A voice warning system for vehicles comprising;

a plurality of sensors each of which detects a speci-

fied condition of one of a plurality of items of a
vehicle which are to be detected;

voice generating means for giving a voice warning of
said specified condition detected by each said sen-
SOT; . B

command means externally operable to generate a v

command to selectively inhibit said voice warning
of sensor detected specified cendltlons with respect
to said items; and R

control means responsive to sald cemmand from said

- command means for controlling said voice generat-
ing means so as to inhibit said voice warnings cor-
responding to said command;

said externally-operated command means comprising

rank selecting switch means for establishing a plu-
rality of ranks of different priorities to classify said
items to be detected correspondingly to inhibit the
generation of warning voices corresponding to a
selected one of said ranks and lower-priority one or

ones of said ranks.
- * = * -
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